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4。实验结果表明由于金属中心的配位差异导致化合物 3 具有与 1、2 不同的三
维结构，而水的介入使原来高连接的簇单元变为低连接，因此使化合物 4 的维
数降低。虽然水并未配位于框架之中，但水的存在对离子热化合物的结构有着重






























































Coordination polymers have attracted constantly increasing interest in the last two 
decades for their rich structural aesthetics and potential applications in gas storage, 
separation and catalysis. More and more efforts have been devoted to the exploration 
of MOFs with different functionalities and the development of new synthetic methods. 
Ionothermal synthesis has been developed into a versatile and advantageous synthetic 
technique in materials science, especially for the preparation of metal coordination 
polymers. Herein, the subject of this dissertation is to construct a series of 
coordination polymers under ionthermal condition, thereby investigate their properties 
of thermal conductivity, electrical conductivity and luminescence and probe the 
ionthermal synthesis of low-coordinated coordination polymers. 
First of all, three metal-organic frameworks 1-3 based on linear trinuclear clusters 
as 8-connected nodes and one 2D compound 4 were prepared under ionothermal 
conditions. Ionic liquids serving as the cationic structure-directing agent direct the 
formation of the host networks exhibiting the same topology (424)(64), while the 
central metals effect the definitive structures. Guest water molecules play an 
important role in the structure of ionthermal comounds. Moreover, we utilize 
5-hydroxyl-isophthalic acid as organic ligand and Co(II) ions to study the microwater 
effect on the ionothermal synthesis of metal coordination polymers. The results 
demonstrate that although compounds 5 and 6 feature the same topology, the isomers 
have different trinuclear unit, owing to the introduction of water molecules and 
hydroxyl groups. The magnetic measurements of compound 1-6, demonstrate that the 
guest cation and topology affect the macroscopical magnetic behavior. 
Secondly, based on the research of part one, three metal-organic frameworks 7-9 
were ionothermal synthesized based on 2,2',4,4'-biphenyl tetracarboxylic acid. 
Structural analysis shows that a number of factors can affect the construction of 
coordination polymers, including the metal centers, pH values, and template agents. 
According to the electrics measurements, compound 7 demonstrates electrical 















value of conductance decreases and subsequently increases. Moreover, a 
three-dimensional anion framework 10 based on 3,3',5,5'-biphenyl tetracarboxylic 
acid was obtained under ionthermal condition. Meanwhile, a new framework 11 
featuring PtS topology was synthesized by using deep-eutectic solvents. 
Thirdly, three four-coordinate compounds, 12-14 were prepared under an ionic 
liquid medium, and these three compounds display interesting hydration and 
dehydration behavior. Ionthermal method avoids the coordination of the water 
molecules or other small organic molecules, and pays a way for the synthesis of 
low-coordinate metal based coordination polymers (LCCPs). Moreover, the reaction 
conditions also affect the synthesis of LCCPs, such as reactant ratio, reaction 
temperature and the polarity of ILs. Therefore, it is only in the appropriate reaction 
conditions, that LCCPs are obtained by the ionothermal method. 
Fourthly, a series of isomorphic lanthanide-based coordination polymers, 16-20, 
exhibiting 3D anion framework consisting of 1D metal chains bridged by different 
anion, were obtained by the mixture of isophthalic acid and lanthanide ions. 
Additionally, the structure and luminescence property of 4f and 3d-4f anion 
metal-organic frameworks (21-26), based on the derivatives of isophthalic acid were 
studied. Finally, the anion direct synthesis of a series of lanthanide-based coordination 
polymer (27-30) under ionothermal condition by using 2,5 – piperazinedione - 1,4 – 
diacetic acid as organic lingand. The resulting compounds feature 3D isomorphic 
cation frameworks with IL anions anchoring in the channels. Furthermore, it was 
found that complexes 29, 30 display luminescence characteristics. 
 

















































































































料主要分为: (1) 金属-有机自由基分子磁体 70。(2) 金属配合物型分子磁体，其
中金属配合物型分子磁体中的草酸根类、氰根类、叠氮根类，是目前研究得 广
泛、 深入的几类分子磁体。此外，依据桥联配体的差异，还细分为杂环类、其






















交叉行为是一种双稳体系的表现, 它大多表现在 Fe(II)配合物中，在 Fe(III)配合
物中比较少见，在 Co(II)配合物中则寥寥无几。在 Fe(II)配合物中，从低自旋的
1A1 态（S=0）转变到高自旋的 5T2 态(S=2)，伴随着晶胞体积、键长、磁矩的改
变，以及从紫色到白色的热致变色现象 80, 81。它可以在红色照射下从 HS 转变到












































































蒸汽扩散法：选择两种对反应物溶解度不同的溶剂 A 和 B，且 A 和 B 有
一定的互溶性。把合成配位聚合物的反应物溶解在盛于小容器、溶解度大的溶剂 
A 中，将溶解度小的溶剂 B（也称为反溶剂）放在较大的容器中，盖上大容器
的盖子，溶剂 B 的蒸汽就会扩散到小容器。当然，溶剂 A 的蒸汽也会扩散到
大容器中。控制溶剂 A、B 蒸汽相互扩散的速度，就可以将小容器中的溶剂变































































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
